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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. [1] [2] [3] . A wealth of data has been obtained in this way for Na [4] , Rb [5] , Cs [6] , Fr [7] and very recently for K isotopes [8] . Isotope shifts (I.S.), nuclear spins (7) On the other hand, for the hyperfine structure of the ground state, it is well known that the r.f. spectroscopy [13] The only difference between the method described above and the ABMR method introduced by Rabi [13] is that the atoms are spin-polarized by laser interaction instead of magnetic deflection in the A magnet. Such a possibility of replacing deflecting inhomogeneous magnetic field by optical pumping had been pointed out several years ago [17] [18] [19] . Moreover, just as in the flop-in geometry in classical ABMR method, positive signals on a zero background could be achieved, provided that the hyperfine component to be matched with the laser frequency is suitably chosen.
3. Apparatus. -The apparatus is almost the same as the one used for previous measurements on sodium isotopes and a detailed description can be found in reference [4] . We report here only the specific modifications introduced for this experiment.
A carbon and iridium powder target is placed inside a high temperature oven. When bombarded by the 20 GeV proton beam from the proton synchrotron (P.S.) at C.E.R.N., the many produced nuclei, once thermalized, effuse from the oven and form an atomic beam (see Fig. 1 a) . The [21] . The result is shown on figure 3 . The same procedure was repeated for 44K. It is well known in ABMR technique that one of the components is only second order magnetic field dependent, ie. (I + 1/2, 0) +-+ (I -1/2, 0) for the odd isotopes and the unresolved doublet for the even isotopes [22] . The last step of the experimental procedure is to identify clearly this component and to precisely measure its frequency. Since this component does not practically depend on the magnetic field Ho it can be identified by changing the magnetic field amplitude. One can get an idea of the sensitivity of our method from the limit of sensitivity obtained with the same apparatus in optical laser spectroscopy work. Optical spectroscopy has been performed with production rates as low as 104 atoms/proton pulse for sodium at the proton synchrotron of C.E.R.N. [25] and 105 atoms/s for rubidium at the ISOLDE mass separator (C.E.R.N.) [5] . In our method, the r.f resonance signals are of course weaker than the optical resonance signals because the Zeeman degeneracy is removed but the loss in sensitivity due to this fact is, in all cases, certainly less than a factor of ten. Therefore our method can be used with isotope production rates higher than 106 atoms/s. This limit corresponds to the one obtained with a very efficient ABMR apparatus [26] especially designed to work with atomic beams of rare isotopes.
